The repair of ultraviolet light-induced DNA damage in the halophilic archaebacteria, Halobacterium cutirubrum, Halobacterium halobium and Haloferax volcanii.
Extremely halophilic archaebacteria have been reported to have no capacity for dark repair (excision repair) of ultraviolet damage and to rely on very efficient photoreactivation for recovery after UVC irradiation. Post-UV incubation in the light restores 100% survival in these organisms. This has been taken to indicate that cyclobutane dimers are the only significant UV-induced lesions and that they are completely repaired by photoreactivation. However, in all organisms studied to date, pyrimidine (6-4) pyrimidone photoproducts are a significant cytotoxic and mutagenic lesion and constitute 10-30% of UV photoproducts. The question arises, therefore--are 6-4 photoproducts induced in the halophilic archaebacteria and, if they are, how are they repaired? This paper shows that both cyclobutane dimers and 6-4 photoproducts are induced in the extremely halophilic archaebacteria, Halobacterium cutirubrum, Halobacterium halobium and Haloferax volcanii, at similar levels as in other organisms. Furthermore, contrary to previous reports, there is dark repair of both lesions. As in other organisms, 6-4 photoproducts are removed more efficiently than cyclobutane dimers in the dark. In the light, cyclobutane dimers are repaired very rapidly and there is also photoenhanced repair of 6-4 photoproducts. This work confirms that organisms such as Halobacterium and Haloferax which live in conditions of high exposure to sunlight have very efficient rates of repair of UV lesions in the light.